to electrical stimulation of the sympathetic nerves to the skeletal muscles at a frequency of eight impulses per second but at a frequency, at most, of only four impulses per second to the kidney. This indicates that withdrawal of baroreceptor restraint on the vasomotor center is followed by a lower firing rate in renal vasoconstrictor fibers than in those to skeletal muscle. This appears to result from a lower level of spontaneous activity in the renal neuron pools in the vasomotor center as compared to those governing the skeletal muscles (9, I 1). However, in other circumstances, the response of the renal vessels to changes in baroreceptor activity can be greatly increased.
In the cat, during hypoventilation or acidosis, the spontaneous ac tivi tY in the renal vasomotor neurons evidently increases, so th at the renal vasoconstriction in response to decreased baroreceptor activity is augmented (6, 9); in the rabbit, inter- fusion pressure of the kidney was set between 100 and 110 mmHg to avoid excessively high perfusion pressures being reached in the kidney during sympathetic nerve activation and a failure to return to control levels on cessation of stimulation.
After the pressures were adjusted initially, they were left unchanged thereafter. The left renal artery was cannulated at its origin from the aorta. The renal blood flow was 3.2 =t 0.3 ml/min per g of tissue (mean f SE). The hindlimb was perfused via the left external iliac artery. To eliminate other sources of arterial inflow to the limb, all branches of the terminal aorta, the deep circumflex iliac artery, and the deep caudal epigastric artery were ligated.
The left gracilis muscle was isolated from the remainder of the thigh, except for its neurovascular pedicle, and its artery was cannulated.
The left paw was perfused via a cannula inserted in the crariial tibia1 artery 3-4 cm above the ankle, and all other arterial branches were tied at this level. Blood flows averaged 12 ml/min in the gracilis muscle and 33 ml/min in the paw. Satisfaclory isolation of the vascular beds studied was indicated by a backflow pressure of 40 mmHg or less when the perfusion lines were occluded.
Flow being constant, changes in perfusion pressure reflected changes in vascular resistance in each bed.
Renal neurograms. Efferent activity was recorded from multifiber preparations of sympathetic nerves to the left kidney.
Through a lateral incision, the renal nerve was dissected retroperitoneally over a length of 2 cm with the use of a dissecting microscope.
Fat and connective tissue were removed, the nerve was thinned, and its distal end was crushed. The remaining fibers were placed on a pair of platinum electrodes 3-4 mm apart. The whole preparation was immersed in mineral oil to prevent nerve fibers from drying. The nerve signals were amplified (AC preamplifier P511 and power supply RPS-107, Grass Instrument Co., Quincy, Mass.) and transformed into standard pulses. At the beginning of each experiment, the activity record was inspected to determine the noise level as judged by the background activity during the quiet periods between the bursts of impulses; a discriminator was then set to eliminate the noise from being counted. The impulse frequency was integrated by a rate meter. The response-time characteristics of the equipment permitted counting of signals at intervals of 0.25 ms.
Analysis of Data
Because the tests were repeated in the same dog, the responses to BCO during normoxia and those during hypoxia were averaged separately for each dog, and these averages were used to calculate the mean results for the group. All results were expressed as means f SE. The Student paired t test was used for the statistical analysis of the data.
RESULTS

Carotid Sinus Pressure
In 6 of the 10 dogs referred to below, the changes in carotid sinus pressure with BCO (Fig. 2) .
Maximal Lumbar Symjdh& Activation
In three dogs, the left lumbar sympathetic trunk was electrically stimulated at frequencies of 1. O-l 2 cycles/s. Stimulus-response curves were obtained during normoxia and systemic hypoxia, and the maximal increases in hindlimb perfusion pressure were compared to the maximal pressure achieved with BCO in the same dog (Fig. 3) . There was no difference in the curves for stimulations performed under normoxic or hypoxic conditions. The maximal perfusion pressures with electrical stimulation were 25, 78, and 59 mmHg higher than the maximal hindlimb perfusion pressure achieved during BCO in each dog.
Muscle and Paw Resistance Vessels
In four dogs, the gracilis muscle and the paw were studied simultaneously.
Before occlusion, mean aortic pressure averaged 137 s+: 6 mmHg during normoxia (mean arterial Peg = 110 mmHg) and 142 & 7 mmHg during hypoxia (mean arterial Paz = 35 mmHg). Hypoxia did not cause any change in perfusion pressure of the paw but it increased that of the muscle by an average of 9 mmHg (Fig* 4) . With systemic hypoxia, the increase in aortic pressure due to BCO averaged 31 mmHg greater than during normoxia ; the increase in muscle perfusion pressure was also significantly greater (1' < O-05), averaging 19 mmHg more, but the response in the paw did not change significantly+ When computed as percentage of control pressure, the increase in perfusion pressure of the muscle with BCO was only 10% greater during hypoxia than during normoxia, due to the shift in control pressure of perfusion that occurred with hypoxia.
Renal Nerve Activity
In six dogs, the changes in impulse frequency in the renal sympathetic nerve were measured in response to BCO. Before occlusion, mean aortic pressure was 155 rfr: 7 mmHg with normcxia (mean arterial Paz = 100 mmHg) ; after 2 min of hypoxia (mean arterial Paz = 40 mmHg) it was significantly lower (P < 0.05), averaging 142 f 6 mmHg. The average increase in aortic pressure with BCO was 34 mmHg greater in the latter condition.
In normoxia, the renal sympathetic nerve displayed almost no activity before occlusion, and only a slight increase in impulse frequency occurred after 2 min of hypoxic ventilation (Fig. 5) . During hypoxia, BCO always caused a much larger increase in nerve activity than during normoxia.
Upon release of the occlusion, the activity ceased abruptly in the two situations. In order to standardize the results, the mean nerve activity measured during BCO in normoxia was taken as 100% (average, 98 impulses/s). The mean impulse frequency with BCO averaged 56 f 10% greater during hypoxia than during normoxia (Fig. 6) .
Sympathetic Blockade or Denervation
In three experiments, ganglionic blockade was obtained by the intravenous infusion of 100 mg of pentolinium tartrate (Ansolysen).
In three other dogs, the sympathetic nerves to the kidney and hindlimb were cut. In all these experiments, the responses to BCO were abolished, indicating that they were reflexly induced through the sympathetic nervous system.
DISCUSSION
This study attempted to determine if the reflex vascular responses to the carotid baroreflex could be modified by systemic hypoxia.
Severe asphyxia was avoided to prevent deterioration of the animals and intense stimulation due to cerebral anoxia (6). Rather, hypoxia of moderate degree there was a small but significant decrease in mean aortic pressure (from 155 + 7 to 142 + 6 mmHg) when the animals were made hypoxic.
Our results demonstrate that moderate hypoxia markedly increases the reflex response of the kidney to the baroreflex, while that of the extremity is unchanged. When the two major components of the extremity were separately investigated, it was found that hypoxia did not affect the reflex responses of the cutaneous resistance vessels and increased only slightly those of the muscle vessels. Because of the shift in control perfusion pressure of the latter during hypoxia, it is not possible to determine whether the 10 % increase in the response was due to increased neurogenic activity or to the change in vessel wall tension consequent to hypcxia.
At any rate, the difference in the response is at most modest and would support the results obtained with the perfusion of the whole hindlimbthat the response of this vascular bed to the baroreflex is affected little or not at all by hypoxia. 
